The synchrotron was operated in the Low-Alpha mode [9] , where the temporally compressed electron bunches resulted in an experimental time-resolution of (19 ± 2) ps FWHM as determined from the instrument response function. The bandwidth of the X-ray radiation was 290 meV at 700 eV excitation energy. For the time-resolved measurements in DMSO, an optical parametric amplifier was used to generate the 680 nm excitation. The aqueous sample was excited at 515 nm using the second harmonic of a 1030 nm fiber laser. The repetition rate of the laser was set to 208 kHz for all measurements and the laser pulse length was approximately 300 fs. Laser fluences of 100 mJ/cm 2 were used for the 680 nm excitation The solvent-dependent variation of the valence excited-state landscape can be clearly seen in Fig. 1 [10] . The concomitant occurrence of an additional meta-stable signal in aqueous solution for delays beyond 30 ps is also consistent with previous findings. It has been reported that an aqueous environment facilitates the creation of solvated electrons via UV-photon-induced ionization of the complex [11] . The applied 515 nm laser fluence (see Experimental methods) is likely to facilitate such a process via two-photon absorption, which was also observed by Kjaer et al. [10] . While the exponential decay can therefore be robustly assigned to the 
D. Computational details
All electronic structure and spectrum simulations were performed using the ORCA quantum chemistry package [12] . Geometries were optimized at the B3LYP level [13, 14] employing the all-electron def2-TZVP(-f) basis set [15] . Dispersion correction was utilized with the Becke-Johnson damping scheme [16, 17] . The resulting geometries were verified using frequency calculations. The solvent-effects of DMSO were approximated with the conductor-like polarizable continuum (CPCM) model [18] . To speed up the SCF iterations, the RIJCOSX method [19] was used with the def2-TZV/J auxiliary basis set [20] . the approximate spin-orbit mean field (SOMF) operator. [21] . We therefore turn to Fig. 2b , where the spectra from panel (a) are plotted without spin-orbit coupling. This has no significant effect on the relative shifts of the CN − (2π * ) resonance between the three species and thus allows for a more intuitive discussion.
As deduced for the case of ferrous and ferric hexacyanide, reducing the t 2g occupation is reflected in a decrease in intensity of the Fe 2p → CN − (2π * ) resonance as well as an increase in its energy [22] . This is reproduced by our calculations for both, the 3 MLCT as well as the Fe(III) species. Interestingly, the intensity of the resonance is the same for both species reflecting their shared t 
Identically, we compute this integral numerically in cartesian coordinates as
Finally, the radial charge density may be computed by the following derivative
We note that two independent grids were used in the numerical calculation of the radial distributions: A fine grid of 500 3 in the range -1.5 a.u. ≤ x, y, z ≤ 1.5 a.u. was used to
properly resolve the K, L and M shells of the metal center. Then, a ten times coarser grid was used for describing the remaining part of the molecule with 500 3 points in a -15.0 a.u.
≤ x, y, z ≤ 15.0 a.u. range. (Fe(III) ). 
G. DFT optimized molecular structures
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